. Configurations of WRF-Chem v3.6.1 Table S2 . Parameterization of heterogeneous reaction rate for the ozonolysis of BaP. Figure S1 . Air-soil gas exchange flux and near-ground air concentration. Table S5 . Field blank concentrations (G: gas phase; P: particulate phase) and number of samples >LOQ out of total samples. Figure S1 . Air-soil gas exchange flux ( , positive is defined downward, negative is defined upward) and near-ground air concentration ( ) at a receptor site. Upper whisker is quartile 3 (Q3) + 1.5 x interquartile range (IQR) or maximum value, whichever is smaller; lower whisker is quartile 1 (Q1) -1.5 x IQR or minimum value, whichever is larger. Text S1. Overview of the heterogeneous degradation of BaP
In the atmosphere, BaP resides almost entirely in the particle phase of aerosols and undergoes heterogeneous reaction with ozone, but the reactivity is not well characterized for particles of complex composition and morphology. Laboratory experiments have shown that the reaction with ozone is fast on the surface of solid particles but decreases substantially on liquid substrates and in the presence of coatings that can shield BaP from the oxidant (Pöschl et al., 2001; Kwamena et al., 2004; Kahan et al., 2006; Shiraiwa et al., 2009; Zhou et al., 2012; Zhou et al., 2013) . So far, however, laboratory data are available only at room temperature and some of the experiments were performed at unrealistically high ozone concentrations (up to 3 orders of magnitude above tropospheric levels). Field experiments indicate substantial but not very fast degradation of BaP on aerosols in ambient air (Schauer et al. 2003) , and recent studies suggest that the phase state can strongly influence the rates of gas uptake, oxidation, and chemical aging of organic aerosol particles depending on temperature and relative humidity (e.g., Shiraiwa et al. 2011 , Berkemeier et al. 2016 . Following up on the laboratory experiments of Zhou et al. (2012) and Zhou et al. (2013 ), Shrivastava et al. (2017 applied a highly simplified parameterization to investigate the influence of temperature and humidity on the atmospheric degradation and transport of BaP and concluded that organic aerosol coatings can have a strong influence on lung cancer risks.
Text S2. Sampling at the Xianghe site and data quality control Particulate-and gas-phase samples were collected twice a day (day time samples 8:00 -18:00 LT, night time samples 20:00 -6:00 LT) during 11-22 July 2013 using a low volume sampler at a flow rate of 2.3 m 3 h -1 (Leckel LVS, PM10 inlet) equipped with a quartz filter (Whatman QMA 47 mm) and 2 polyurethane foam (PUF) plugs (Gumotex Břeclav, density 0.030 g cm -3 , 55 mm diameter, total depth 10 cm, cleaned by extraction in acetone and dichloromethane, 8 h each, placed in a glass cartridge) in series. Field blanks were prepared (4 for particulate phase and 3 for gasphase) following the standard protocol for mounting QFF and PUF plugs without turning on the sampler. PAHs were analyzed using gas-chromatography coupled to a mass spectrometer operated in the electron impact ionization mode. Breakthrough of the PUFs was not expected based on estimation of the safe sample volume (Kamprad and Goss, 2007; Melymuk et al., 2016) , but nevertheless was controlled by separate analysis of PUF plugs in series and confirmed to not occur.
Limits of quantification (LOQ) were calculated based on instrument detection limits, which in turn are determined using 3 times the chromatogram baseline noise level: LOQ = mean blank concentrations + 3 * standard deviations (SD). PAH concentrations are reported after subtraction of the mean field blank level (see Table S5 ). Only data points for which the concentrations exceeded the LOQ were considered. Therefore, gaseous PHE and CHR, and particulate phase CHR and BaP were used for the model evaluation, when all the samples with concentration exceeding LOQ. The field blank level of selected species corresponded to about 3-10% of the amounts collected in samples. 
